We reviewed 1039 revision total hip replacements where an angle-bore acetabular component was used. After a mean follow-up of nine years (0 to 20.6), the incidence of revision for dislocation was 2.1% (22 revisions), a success rate of 97.9%. In 974 revisions, where the indication was other than dislocation, the success rate was 98.5%. Of the 65 revisions for dislocation, 58 (89.2%) were successful after the first revision and a further five after the second revision, an overall success of 96.9%. Two patients elected to have their implants removed. Dislocation after revision of failed total hip replacement is a complex issue. There is often no single cause and no simple solution. The angle-bore acetabular component, in combination with a 22.225-mm diameter femoral head, offers a high level of success.
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Dislocation after primary Charnley total hip replacement (THR) with the 22.225-mm diameter head has not been a problem. Wide exposure by trochanteric osteotomy, detailed attention to placement of the components, preservation of the capsule 1 and secure reattachment of the greater trochanter 2 are almost certainly the main reasons. In a review of 8526 THRs the dislocation rate was between 0.4% and 0.8%; 3 and in a review of 14 672 THRs it was 0.63%, with 0.11% requiring a revision. 4 In a more recent report of 1434 primary THRs in patients with a mean age of 41 years (12 to 50) and a follow-up to 33 years, revision for dislocation was required in 0.42%. 5 However, dislocation after revision of a failed THR is more common and presents a more challenging problem. In our series this was 12.7% after one-stage revision for deep infection, 6 7.0% early and 5.3% recurrent in octogenarians, 7 and 3.2% after revision for a fractured femoral stem. 8 After revision for aseptic loosening of the acetabular component there was a 4.1% early and 3.4% late dislocation rate. 9 After revision for aseptic loosening of the femoral stem there was a 3.4% early and 4.0% late dislocation rate. 10 Meanwhile, the dislocation rate was 12.2% in cases with proximal femoral deficiency 11 and 24% after revision for dislocation. 4 Recurrent dislocation rapidly undermines a patient's confidence. The study and development of methods of prevention and management must, therefore, proceed with advances in revision surgery. 12 Attention was thus turned to an alternative design of acetabular component, the angle-bore socket (DePuy, Leeds, UK).
12
The angle-bore design. The natural acetabulum is asymmetrical both in structure and function. It offers freedom of flexion, adduction and internal rotation while maintaining stability, it is neither ante-or retroverted. The angle-bore design matches this asymmetry. In the manufacture of the component, the centre of the hemisphere is approached at 45˚ from the anterosuperior direction, thus creating the chamfer anteriorly and inferiorly in order to allow freedom of flexion, adduction and internal rotation. The component is also recessed posterosuperiorly in order to offer stability ( Fig. 1) and is side-specific; it must not be reversed. The design incorporates the wear and anteversion wire marker as a single unit, 12 first introduced in January 1970.
The surgical technique is no different from that for the long posterior wall, Ogee-flanged component as used in primary procedures 13 where neutral orientation is advocated. Care must be taken to account for the pelvic rotation which occurs during the exposure, dislocation and preparation of the acetabulum. The pelvis is rolled away from the surgeon while the patient's shoulders and the opposite hip remain against the operating table. This manoeuvre tilts the pelvis, and the acetabulum with it, into a position of anteversion.
14 The angle-bore component will be in a neutral position for version, the chamfer now fulfilling the role of anteversion. The component (Fig. 2 ) was introduced into clinical practice in 1982, initially for revision procedures only. We present here our experience with the component in the revision of failed total hip arthroplasties. In this review we focus on post-operative dislocations occurring 1) early (within the first year); 2) late (after the first year) and 3) revisions for dislocation.
Patients and Methods
Between July 1982 and November 2001, 1039 revisions of failed THRs were performed using the angle-bore component. The majority 685 (66%) were referred from other units. There were 505 revisions (48.6%) in men and 534 (51.4%) in women. The mean age of the patients at revision was 65 years (22.2 to 93.3). The majority, 842 (81%), had only undergone one previous THR, 176 (17%) had undergone one revision and 21 (2%) had undergone two or more revisions. The indications for, and findings at revision, are shown in Table I . Bone grafting was used in 123 hips (11.8%). The acetabulum was grafted in 80 (7.7%), the femur in 23 (2.2%) and both acetabulum and femur in 20 (1.9%). The procedures were performed by 22 surgeons although 810 (78%) of the total were carried out by the senior author (BMW). Local and general post-operative complications are shown in Table II although the number of dislocations is shown in Table III .
The mean follow-up for all patients was nine years (0 to 20.6). As no patient was excluded a zero follow-up indicates death within the first year after revision.
We defined a revision as a further operative intervention for any reason and took care to identify and record all our findings. Any revision may reveal a number of problems so that the total number of indications and findings at revision will always be greater than the number of operations performed. The exception to this rule is deep infection, which we recorded as a single indication, thereby separating the septic and aseptic loosening of components. In this review we have included all revisions where the angle-bore component was used. Our interest was to establish the efficacy of the design, in combination with the 22.225 mm diameter femoral head, in reducing the rate of post-operative dislocation in revisions of failed THRs. All revisions were performed in a Charnley-Howorth clean air enclosure with the surgical staff wearing total body exhaust suits. With the patient supine, a lateral approach with a trochanteric osteotomy 2 was used routinely. The components were fixed with antibiotic-loaded acrylic cement.
Patients were mobilised within one week of revision, but retained their hip abduction pillow for the duration of their inpatient stay which was a mean of 22 days (8 to 46). They were mobilised using elbow crutches, bearing partial weight for at least three months after discharge. Follow-up was at six weeks post-operatively, three and six months, and annually thereafter. A clinical and radiographic assessment was routinely performed at each visit. For unexpected problems patients were offered the earliest convenient date for review and no patient was discharged from follow-up.
Results
Re-revision. A total of 136 (13.1%) underwent further revision surgery during the follow-up period. The indications for and findings at re-revision are shown in Table IV . Re-revision for dislocation. Of the 1039 revisions, 22 (2.1%) required a re-revision for dislocation, an overall success rate of 97.9%. Of the 974 revisions where the indication was other than dislocation, the success rate was 98.5%. Of the 65 revisions where dislocation had been the original problem, the first revision was successful in 58 (89.2%). Of the remaining seven patients, five underwent a further revi- Table IV Follow-up (yrs) Cumulative survival (%) Fig. 3 Survival curve for the 1039 angle-bore acetabular components.
sion which proved to be successful while two elected to have their implants removed. Consequently, after two revisions, the overall success in avoiding further dislocations was 96.9%.
A Kaplan-Meier survivorship analysis, 15 with revision for dislocation as the end-point, is shown in Table V and Figure 3 .
Discussion
Dislocation after THR is a complex, although not unexpected complication. It is complex because no single cause is usually identifiable, making it difficult to focus on a specific aspect at pre-operative assessment. Even when a single cause is obvious, its correction at revision is not a guarantee of success. It could be argued that the neuropathic nature of a replaced hip joint carries with it not only freedom from pain, but also the possibility of dislocation, especially in the early post-operative period.
There is little doubt that attention to the operative technique detailed by Charnley 1 has, in large measure, been responsible for the very low post-operative dislocation rate in primary THR. In revision surgery the findings will dictate the details of the procedure. It is in such cases that large diameter heads for the femoral component, 16 or captive head systems, 17 have been advocated. It is not the purpose of this study to argue the advantages and disadvantages of different methods. We have set out to test the concept of the angle-bore component, a simulation of the structure and function of a natural acetabulum. It offers stability and a functional range of movement, while avoiding a captive head design and retaining the benefits of the low friction arthroplasty.
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